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AMENDMEN TS TO THE CLAIMS 
Please cancel claims 1, 2 and 12 without prejudice to theii reentry at some later date. 

1. (Canceled) 

2. (Canceled) 

3 . (Original) A method for forming interconnects in logic and memory devices 
on a single chip wherein the interconnects have an amorphous barrier layer on at 
least on three sides thereof, and wherein the method comprises 

depositing an amorphous barrier layer of refractory metal nitride or 
carbide into a line or via hole by a vapor deposition technique, and 

depositing a layer of a conductive metal having an average giain size of 
not smaller than 0.3 urn on top of said amorphous barrier layer filling said line or 
via hole; and 

further comprising depositing a hard dielectric layer between said 
amorphous barrier layer and said conductive metal. 

4. (Original) A method for forming interconnects according to claim 3, wherein 
said refractory metal in said refractory metal nitride or carbide is selected form 
the group consisting of W, Ta and Ti. 

5. (Original) A method for forming interconnects according to claim 3, wherein 
said conductive metal is selected from the group consisting of Cu, Ag, Al, CuAg, 
CuAl, AgAl and CuAgAl. 

6. (Original) A method for forming interconnects according to claim 3, wherein 
said vapor deposition technique is a chemical vapor deposition technique. 



PAGE 418 " RCVD AT 12/29)2004 1 1 :03:29 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1I1 * DNIS:8729306 ' CSID:202 293 6229 * DURATION (mm-ss):02-26 



0€C. 29. 2004 11:06AM CBL&H 202 293 6229 



NO. 1377 P. 5/8 



7. (Original) A method for forming interconnects according to claim 3, wherein 
said refractory metal nitride is deposited by a chemical vapor deposition 
technique conducted at a reaction temperature about 300°C and about 400°C 

g . (Original) A method for forming interconnects according to claim 3, wherein 
said refractory metal nitride is deposited by a sputtering technique by using a 
composite target. 

9. (Original) A method for forming interconnects according to claim 3 further 
comprising the step of annealing said amorphous barrier layer at a temperature of 
not lower than 400°C for at least Vi hour prior to the conductive metal deposition 
step. 

10. (Original) A method for formin g interconnects according to claim 3 further 
comprising the step of depositing a seed layer of said conductive layer prior to the 
conductive metal deposition step. 

1 1 . (Original) A method for formin g interconnects according to claim 3, wherein 
said hard dielectric layer is deposited of a material selected from the group 
consisting of fluorinated oxide and amorphous or porous oxide treated with SiH 4 
or CH4. 

12. (Canceled) 

13. (Original) A method for forming interconnects in logic and memory devices 
on a single chip which comprises depositing a first layer of a soft metal containing 
grains having grain sizes sufficiently large so as to provide a substantially scratch- 
free surface upon polishing in a subsequent chemical mechanical polishing step 
and not less than 0.3 nm; and further comprising depositing a layer of said soft 
metal containing grains having a grain size of not more than 50 nm and a layer 
thickness of not less than 400 nm prior to said deposition process of said first 
layer of soft metal so as to provide a substantially scratch-free surface upon 
polishing in a subsequent CMP step. 
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14. (Original) A method acco rding to claim 13, wherein said first soft metal layer 
has a thickness of at least 100 nm. 

15. (Original) A method acco rding to claim 13 further comprising the steps of 
sequentially depositing a layer of Ti of less than 30 nm thick and a second layer of 
soft metal on top of said first soft metal layer such that the anti-electromigration 
property of said soft metal conductor is improved when said Ti layer is converted 
to TiAl 3 layer in a subsequent annealing process. 

1 6. (Original) A method acco rding to claim 13, wherein said soft metal is 
selected from the group consisting of Al, Cu, Ag, CuAg, CuAl, AgAl, and 
CuAgAl. 

17. (Original) The method ac cording to claim 1 3 wherein said first layer of said 
soft metal is copper. 

1 8. (Original) The method according to claim 13 wherein the layer thickness of 
the layer of said soft metal containing grains having a size of not more than 50 nm 
is not less than 600 nm. 

19. (Original) The method ac cording to claim 13 wherein the layer thickness of 
the layer of said soft metal containing grains having a size of not more than 50 nm 
is not less than 600 nm. 

20. (Original) The method ac cording to claim 13 which further comprises 
depositing said first layer and said second layer in openings located in low 
dielectric constant layer. 

21. (Original) A method for forming interconnects in logic and memory 
devices on a single chip wherein the interconnects have an amorphous barrier 
layer on at least on three sides thereof, and wherein the method comprises 

depositing an amorphous barrier layer of refractory metal nitride or 
carbide into a line or via hole by a vapor deposition technique, and 
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depositing a layer of a conductive metal having an average grain size 
not smaller than 0.3 um on top of said amorphous barrier layer filling said line 
via hole; and 

further comprising providing a low-k dielectric layer between said 
amorphous barrier layer and said conductive metal. 
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